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STATUS OFﬁSCIENCE IN THE SENIOR HIGH SCHOOLS IN IOWA

-
.?

Introduction

This report is based on a atudy conducted in May, 1963, The principal purposes
of the study are:

1) Ascertaining th;rbtatus of present scicnce curricula in the senior high

schools in Iowa.

2) <Cataloguing this information

A comparison of this information will be made with similar data collected late
in 1966. The purpose of this comparison will be to measure the impact of the new state
science curriculum, Science for Iowa Schools, for the senior high school science programs
in the public schools of Iowa.

The information summarized in this reportl was collected from fifty-one school
aystema? All of these schools were chosen at random by the Iowa Department of Public
Instruction on the basis of geographical location and enrollment of High School District.
Thus, the schools chosen were as represzntative as possible Qf all Iowa Public Schools.

A group of seventeen of these schools had High School District enrollments of 600
or more students. This group of schools is designated as "Group I" or "large" schools.
The second group of B;Qenteen schools had a High School District enrollment of 300 ~ 599
students and is designated as ''Group.II" or "medium" schobla. The third group of seven-
teen schoois had a High School District enroilmmnt of 100 -~ 299 students ard ;; designated

as "Group III" or "smail" schools. The information contained herein was gathered by a

science teacher or adminiscrator from each of the seventeen "Group II" schools.3

1. Reports on the status of elementary school science and junior high school science
have already been issued and are available from the Iowa Department of Public

Instruction.

2. See Appendix A for list of participating schools and their geographic distribution.

3. See Appendix A.
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Those people administered the questionnaires to their own schools first and then each
to & smalier and larger school.1

One supervisor for each genior high school filied out' a questionnaire. Also,
the two or three teachers in each senior high school filled out similar questionnaires.
In addition, the supervisors and/or teachers compléted a third form (basically a check-
list) which furnished information concerning curriculum offerings by topic and emphasis.
All of the above-mentioned information was then compiled by I.B.M. computers into a
more condensed and usuable form from which tables and graphs were prepared. The follow-

ing summarizes as objectively as possible the information disclosed by these tables and

grnphs.2

SECTION I: SUPERVISORS' EVALUATION

e e S e e e S e e B LA

RESUME OF SENIOR HIGH SCHOOL SUPERVISORS' REPORTS

A. Curriculum in General

More than one.half (57.2%) of the senior high schools reporting in this
study had a planned science curriculum and 96% of these curricula were prepared during
the years 1960 - 1963. Little or nothing was done in the way of curriculum planning
prior to 1960. Sixty percent of these planned curricula ‘were prepared by teacher
committees while the remaining 407 were prepared by committees composed cf both teachers
and administrators. Of the 21 schools reporting no planned curriculum, only 12 in-
dicated they were planning to prepnre.one. It is interesting to note that about the same

number of junior high schools3 reporting in this study, had no plans for preparation

of & science curriculum.

1. See Appendix B for list of school personnel gathering data for this project

2. See Appendix C for data céllected from supervisors and Appendix D for data
collected from teachers.

3. T.R. Porter, et al.,The Status of Science in the Public Schools of *owa, Part II -

Junior High school Departmznt of Public Inctruction, Bulletin 1660-87D DPE, 1965
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More of the high school teachers (72.3%) reporting knew about the new
Iowa science curriculum than did the junior high school teachers (55.37.).1 Eight
out of every ten schools planned to use this Iowa Curriculum. Nearly all of thosa
planning to use it (87.2%) would use it only as a pattern for their science programs.

In most schools, science was coordinated with mathematics (73.5%) and to a
much lesser degree with social studies (32.6%) end English (39.2%).

General science was offered most frequently at the 9th grade level (92.8%)
as a terminal course (60.5%). Nearly two-thirds of the schools (63.4%) required it
of all their students, but in only 44.9% of the reporting schools was it a prerequi-
site for advanced science courses.

More sections of biology were offered (187 sections) in all the schools
studied than the total of the sections of chemistry and physics. Approximately
onekhalf this number (82 sections) of chemistry classes were taught, and one-fourth
the number of physics (46vsections) classes, compared to the number of biology

classes taught.

Concerning experimen: ‘i courses of study, five schools of the 51 studied

were using the biology course of study as prepared by the piological Science cur-
riculum Study Committee (BSCS). Of these five schools, none used the Yellow version,
four of the schools (211 large) were following the Blue version, and one school
(medium-~size) was following the Green bersion..jNone of the medium~size or small
schools used any of the special national programs in chemistry or physics. 6n1y
three of the large schools were using the Chemical Educational Material Study (CHEMS)
course, one school the Chemical Bond Approach (CBA) materials, and five the Physical

Science Study Committee Program‘(PSSC).

1. 1Ibid.




the small schools were incorporating ideas from the BSCS program into their local

biology course.

special biblogy program. Eight large schools, four medium-size, and one small school

-l =

Three of the large schools, four of the medium-gize schools, and none of

used materials from the special courses oZ study in chemistry (CHEMS and CBA).

Considering the time the spacial ph&sics materials (PSSC) have been available,

few schools were using them totally or in part.

and two small schools were using parts of this program.

Other Characteristics

1.

Most schools did not hzve science and/or mathematics consultants;

only 107 of the reporting schools had such specialists available,

The majority of the schools reporting held neither science workshops
(77.17%) nor in-service science programs (84.4%) for their teachers.
About one-half of the reporting schoocls (46.2%) held science:fairs.
Nearly all the high schools, regardless of size, were departmentalized
in science (97.7%) as compared to 93.6% departﬁéntalization in other
areas.

All schools reported specia. science rooms.

Only 207% of the reporting schools h;d a remedial science program.
Slightly more (25%) of these schools had an honors program in science
for accelerated students,

Almost all reporting schools (87.8%) offered science career counseling

to varying degrees.

No more thin 257% of any local course consisted of ideas from this

Only five large, four medium-size,
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SECTION II: . TEACHERS' EVALUATION

RESUME_OF SENIOR HIGH SCHOOL TEACHERS' REPORTS

A. Background and Training

Forty percent of the teachers reporting hold master's degrees. This
compares to 32.7% nationally.1 The teachers in the large schools have more years
teaching experience in science, and the teachers in the small schools the fewest
years of experience. This is to be expected because most teachers aspire to teach
in a large school system where the facilities and salary schedqle are most favorable,

More teachers had a greater ?umber of hours of training in biovlogy with
fewer semester2 hours in chemistry, physics, ﬁnd.mathematics -~ in this order. This
is to be experted because as reported in an earlier part of this paper, more sections

of biology are taught than that of chemistry and physics combined.

B. Classroom
Equipment and Supplies

The average yearly equipment budget ranged from $150 to $8,000 in the large
schools, $100 to $1,800 in the medium-size school, and $1$9 to $3,850 in the émall
schools. Although the average was requested, Tabla D-6 shows the extremeé in these
budgets. There was no indication whether the $7,000 and $8,000 figures were average
budget figures or nnt. Also the upper budget limit for the small-schools seems
extremely high. Therefore, the median figures are prcbably better 1nd1cato£s of the
budget conditions as they really existed.

There was great variation in the average yearly budgets for supplies,
especiallj 80 in the case of the large schools. (Table D-7) Again, because of these
extremes, the median figure is regarded as the best indicator of the yearly amount

budgeted for supplies.

1. National Education Assoc. Research Division Research Report Ranking of the States,
1963,RI,p.28:This is a calculated national average based on & percentage estimate of
all teachers (not just science teachers)in the United States with master's and

doctors degrees. 1959-1960. :
2. All quarter hours were converted to semester hours.
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; | Approximately 907 of the teachers felt the availability of both equipment

R T L e

and’supplieé was good to excellent. (Table D-5)

| The siﬁgle text appéoadh was the most common pattern with 84.7% of all
reporting high schools using one text ser;es.g This is the common pattern for text
materials ‘at all grade levels, kin&ergarten through grade twelve. The high school
science texts ﬁeré given slightly better rating than those of the junior high and

elementary school. Since 1963 there are many new science texts available at all

O ORI s B

grade levels. Therefore, it is anticipated that more schools may be using the
multi-text approach and these bcoks will be given a higher rating in terms of
adequacy and up-to~dateness.
Text reading and discussion, followed by teacher demonstr;tions, were the
two most frequently reported classroom methods. This was identical to the's}tuation
% in both the_elementary school1 and the junior high‘school.2
Puﬁii experiments, directed observations, and p#pil demonstrations - in
this'ordeé - were the next threé most frequently used methods in the high school.
Similarly, these three methods were also the next mOSt frequently used in both the .
elementary and the junior high schools, but in different orders.
'Research reading, f;eld trips and excursions, tﬁé use of resource pepple;'

outdoor education, and visiting scientists in this order.

Diagrams and charts were the most frequently used visual aids in all the high

L -

schools reporting. Films and models were next in order of usage. It is interesting
to note that the use of live materials ranked sixth in usage in the high school as

j compared to a seventh ranking in junior high school and second ranking in the elemen-'

“« . tary schools. More attention should be given to the use of living materials at the

Junior and senior high school levels.

- —

1. T.R. Porter, et al.,The Status of Science in the Public Schools of Iowa, Part I-

ST Elementary School. Department of Public Instruction,Bulletin #12640 - 11101RP,

kﬁ - 1964. Des Moines, Iowa. - :

| 2. T.R. Porter, et al., The Status of Science in fhe Public Schools of Iowa, Part II-
; Junior High School, Department of Public Instruction, Bulletin #1660-87DPE, 1965.

] | Des Moines, Iowa.
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SECTION ITI: CURRICULUM AND COURSE CONTENT

A. Findings Concerning Curriculum

1. Only one school among the fifty schools reporting offered biolegy in
| ninth rather than tenth grade. Therefore, biology is definitely a

tenth-grade subject. Two schools reported double-tract tenth-grade

biology programs while six other schools allowed teoth and eleventh,
or tenth, eleventh, and twelfth'gradefs to ehroll in high school
biology. Two medium-size schools reported that they offered an
advanced biology course for twelfth graders.

2. Chemistry is essentially an eleventh~grade subject. However, in

£33 &3 &3

more cases than was true for biology, chemistry was made available to

seniors as well as juniors (11 eschools) or to all three of the senior

£

high grades (3 schools). 1In six schools, chemistry was a senior course.
Physics was primarily a twelfth-grede subject. In nine schools,

Juniors were admitted along with seniors into high school physics. 1In

w

only one school were sophomores allowed to take physics with juniors
and seniors. However, in another school, physics was open to both
sophomores as well as seniors; and in the same school, chemistry was a

junior and a senior course. In six schools, physics was an eleventh

W oAl FE . «

. rather than a twelfth-grade offering; two of these six schools indicated
they oéfered senior science courses which were classified as special |
science rather’than advanced science courses.

4, General soiencé wos ; ninth-grade subject in 48 of the 50 reportirg

schools. The two exceptions offered their fingl general science course

in the eighth grade and provided an earth science course for their ninth




graders. ‘inother school indicated its ninth grade general science
was now called, "An Introduction to Physics and Chemistry" and implied
that this course was different from what had been'previously taught,

A "true"1 advanced science course was evident in the reports from only

four of the fifty schools. However, twenty-two schools reported special

" science courses other than biology, chemistry, and physics. Theée

courses were physical science (12 schools),‘earth science (3 schools),
electroncis or practical electricity courses (4 schools), physiology
courses (4 schools), practical or applied science (2 schools), and
courses called, "Senior Science'" (2 schools). One large school which
offered no advanced or special science courses, had provisions for

their students to enroll in science courses at the local community

college. Two other large schools reported they were planning ad-

vaﬁced science tourses but had not implemented them as yet.

Special student pfojects were more frequently included in the biology
programs. Twenty-seven of the 50 schools reporting required and/or
conducted such projects. Special student projects in chemistry and
physics were not as numerous, with only 18 schools conducting projects
in chemistry and 17 in physics. There was no apparent pattern for

science projects within -any given school.

B. Findings Concerning Ccurse Content

1. Emphasis on topic areas in high school science courses differed very

little among the three size classes of schools.

™

1. "Advanced'refers to those college preparatory science courses which require the
basic courses as prerequisites. ''Special” refers to the applied science course
such as a radio repair course.

ayl aa Wa P R3 N e | !f:l mE e s O3
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2. In all three size classifications of schools the topics which may

be categorized as modern hiology, modern chemistry, .and modern physics

were greatly under-emphasized. 1In a few'cacec, school persohnel in-

‘dicated these topics as inappropriaté.

3.;'Ecology.waa another'biological_topic which was not highly emphasized.

4. General principles of biology, animals, plants, and the human body

(in this order) were the topics most heavily emphacized in high

school biology.

5. Atoms and molecules was Fhe topic most heavily emphasized in chem-

istry classes in all three sized schools. The next three topics

vwhich received heavy emphasis were states of matter, eiements and

compoﬁnds, and ionization. - Topics such as common gases, electro-

éhemictry, special applications of chemistr§, and nuclear Qmodern)

chemistry were nuch less emphasized in high school chemictry classes.

6. ‘Mechanica, electricity and magnetism, and light were the three most

highly emphasized topics in high.school physics. Heat was also taught

in'depth in most ochoo’s, but not to the slﬁe extent. Much lesc

amphasis was put on modern physics, sound and mathematics review.

C. Pindings COncerning Special Training for Teachers

There was i iiightiy greater percentage of teachers of large schools

‘who had attended institutes and workshops, than teachers in the medium and small

size schools. The majority of the teachers were improving themoélvec,profeccion»_

ally by attending institutes, most of which were sponsored by the National Science

Foundation. But even so, approximstely one-third of the teachers reporting had ‘

not an institute c¢r a workshop.
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A greater numbar of the teachers in tha large schocls belonged to

professional orziniiutionl £or'|cionco toachezs. The pattern in the medium

and small ‘schools vwas llllptillly‘thl same.

D. Pindings Concerning Text Books

of the fields; chemistry, biology, and physics.

One text book was used almost to the exzlusion of all others in each

texts and raferences were used by teachers in their classes. Some teachers used

& large number of these while others used few or no extra books. Many of the

} .
reference texts were rather old. A great majority of the high school teachers

used their college texts as teacher references and'an alarming few used profes-

sional science teacher periodical publicationms.

1,
2.

3.

- SECTION IV: CONCLUSIONS AND RECOMMENDATIONS

All senior high schools should have & pianned science curriculum.
Twenty-one of the 51 schocls reporting had no planned science curriculum.
Nine of these 21 (or 20% of the reporting cchoofc) had no plans for the
preparation of one. This is very disturbing if these 51 schools are truly
representative of all of thg public high schools in Iowa. It is recom-
mended that all schools without a planned science program now should move
to correct this dnfiéiency immediately. |

Nearly 9 or every 10 ochool. plan to use the state curriculum as a guide
rather than following it to the letter. This seems to be a worthwhile
function of a state curriculum simce no single curriculum could fit the

diversified needs of the many individual school systems in any state.

A great variety of supplementar:
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Over 7 cut of every 10 reporting schools indicatad coordination of science
with mathematice. This is certainly commendable and will promote student
understanding and proficiency in both disciplines.

The fact that at least 2 of the 50 schools have droppsd the old ninth~
grade general science in favor of an earth science course or an intro-
ducfory course in physics and chemistry may indicats a realization *. g
the general science capstone approach is 1likely to be inappropriate and
repetitious. More schools should make a critical study of tieir aninthe
grade general science course in light of its objectives, overall contri-
bution to the students' education, and relation to the science program of
the earlier grades.

The fact that biology is taught more frequently than physics and chemistry
courses combined is not disturbing in itself, but the fact that so few
schools are using the BSCS, CHEMS, CBA, and the PSSC materials in total

or in part is alarming. Here is a wealth of methods and materials repre-
senting untold hours of contributions from experts in the fields of biology,
chemistry, physics, and science education, which is not being capitalized
upon by the public school science teachers in éﬁis state. Since many dollars
of Iowa taxpayers' money went into the development of these programs,
better use should be made of them.

Only one out Pf every ten gchools r;porting had the services of a science
and/or mathematics consultant. Undoubtedly, the costs involved in such
non-teaching positions overshadows the intangiblg benefits which could be
derived from them. The lack of in-service science programs and science
workshops undoubtedlf is related to the consultant prcblem because he

would plan and direct such training programs.
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Departmentalization in science in Iowa high schools appesrs to b2 almost
complete and special rooms for sciencs are provided by all of the schools
included in this study.

More schools should give serious thought to offering a "true'" advanced
gscience course in the senior year. Such a course would require chemistry
and physics as a prerequisite.

To allow for "true" advanced science courses in the senior year of high
school, it will be necessary for schools to study their biology programs.
It may be possible to offcrfbiology to many ninth graders, thus allowing
them to complete chemistry and physics in their sophomore and junior years.
Close planning and cocperation with the mathematics department will be
necessary so the student will have adequate mathematical background for
these courses.

Topics from the contemporary fields of modern biology, modern chemistry,
and modern physics are drastically underemphasized in the schools
reporting in this study. Iowa schocls should examine their curricula

in terms of updating them by including more of these topics. Perhaps
other topics may be excludeg th make room for the modern science concepts
which are becoming increasingly necessary for tomorrow's scientist as well

as tomorrow's citizen, taxpayer, and voter.
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APPENDIX A,
SCHOOLS SELECTED .i'on SCIENCE SURVEY

High School Enrollment (1963

Name of District

Des Moines
Cedar Rapids
Davenport
Waterloo
Sioux City
Conncil Bluffs
Fort Dodge
Clinton

SO0 auE WS mam

Black Hawk
Woodbury
Pottawattamie
Webster
Clinton

SCHOOLS - Cedar Falls

Black Hawik
Fairfield
Webster City
Centerville
Esterville

Jefferson
Hamilton

Appanoose

Knoxville

Le Mars
North Scott
Iowa Falls

rry
Storm Lake
Jefferson
Clarinda

Plymouth

Buena Vista..: ' _

SCHOOLS Monticello
Johnston Cons
Griswold
Williamsburg
Oentral Com e e
Guthrie Gentor Guthrie
Riceville ’
West Lyon
Traer-Clutier

N i aE w b OBE W SO Eaa am
.
.
.

PBECEDING PAGE BLANK- NOT FILMED

10,775
4,868
k4,665
4,202
3,894
3,537
1,88
1,728
1,321
1,185
1,031
887
822
687
664

655
645

571
557
233

B S —
Delaware

= e ~2AEAWO00eCok o8 bRY g "
Eddyville

Dunkerton
Lincoln Comm
Farragut
Churdan

Wapello
Franklin
Black Hawk

!‘romont ;

Woodward

Ruthven Palo Alto

Jackson
Goldfield &

142

101

100 - 299
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APPENDIX B
SCHOOL fERSQNNEL COLLECTING DATA FOR THIS STUDY

1. Richard Peterson - Le Mars - Physics Instructor

2. Melvin E. Heiler - North Scott - Junior and Senior High Prineipal
3, Kenneth Harfst - Iowa Falls - Science Instructor

k. Thomas Drake - Perry - Junior High Principal

5. Richard Kearney - Storm Lake - Chemistry Instructor

6. Anthony A. Andrusyk - Jefferaon - Biology Instructor

7. Jerald Blasi - Clarinda - Senior High Principel

8. Donald DePrenger - Vinton - Chemistry Instructor

9. Dale Greenawald - Monticello = Junior and Senior High Principal
10, Glen Kuiper ~ Harlan = Chemistry & General Science Instructor
11. Richard Seveeney = Johnston - Chemistry and Biology Instructor
12, V. A. Chadwick - Griswold - Denior High Principal
13. Roland Chapman - Williamsburg = Biology Instructor
14, Harold Fbel - Central - Senior High Principal
15, Harrison Seip = Sigourney - Head, Science Dopartmont
16. Ted K. Hansen - Guthrie.Center - Elementary Principal
17. Dale C. Guldberg - Riceville - Senior High Principal

ERIC

Aruitoxt provided by Eic:




PRECEDING PAGE BLANK- NOT. FILMED




T ™

T 7"1(— D A A e A A Getl i o AddRdn. JHAe. S o Attt odhadhieandi auidl L S e L.~ 2

*WNTNOTIIND TOOYIS JO UOTIWNTeAd ,sJ0sTazadng *7=9 oTqe}

T°6¢ 6°09 1.2”. ‘gc 9°82 P°42 0°0 {04 | 0°0 g°ch k- g
- 1

I

B R s3X
9218 L
Lq
psuueTd WMINOTIINY) J8d} ENTNOTIINGD pouueTd $Tooqds

e i - . el 4 o - v Y o o o o R —— Pap— - - - gy s —— s - omee ra 2. . gt A el it o g v i a $ an . —



I A A A S i e s Al Se il it dh i i i D I - -
) .
. .

- 26 -

S Bd Kol ETR O GEE M O Dm D mE A8 me e

*ENTNOTIING 93838
SUTUISOUO0D SIUMAINIS (SI0TAIAdNg =) ITqeY




- 27 -

,l'llagﬁuﬂlnﬂuﬂﬁaﬁﬂuﬂl!!"nuﬂ_

® 5

egquRTnSUCO Terdeds SuTuIadouod
SUTUIIOUCD SJUMEIS SIOFTAIadNg °¢=) 9Tqw]

I 3 N T K T
N Bl T e

. a2 PR —y




— - . , ) ‘A :
B W BN O D g CLa CO Cd td D el BB LD R s L

°22u9108 JO Juswoscadut sy3 Jo sweaSoxd Jo emjess °4~) 9TqE]




, ---_.

I-lll{.‘ ‘!i.i

#0USTOS UT
hotgezTTejuen)Iedogyy

swooy Tetoadg J I8y3o0 UT UOTIVZ
~-1Tejusnjaedeq




*30u91o8 uy sweaBoxd TeToeds
uo saostaradng woxy sjxodax jo Axewmmg °g-) 9Tqe]

B 8N B ) 50 £ O e R A e G2 R DR K3 WRE SR s M
kY . .
iillll.

-n--_'
SEEEREE
---_.

POUITO§ JOJ OwWE

nocsuw




|

r“* A Aud( 8

- 31 -

HEREEREEES

‘4‘1‘11“{15‘1

_—_m—mm—_

*SPTOTF I933wm 329(qne
J9Y30 YJTA 9OUSTOS JO UOTISUTPIOOD
uo g3xo0dax ,sxostaxadng Jo Axwmmg /.- ITqe]

_—mm“m———_—m—mm———_——“—m"—__——"—m——__——m—m“———

il[[ti-

. -




et r g & mrppn B ”

i A At A AR o it Ske G o vt A i i L AR The IR 2 A v—_.—Tv-.
.

" vt e

DY al{ i

- 32 -

B - - N .
v
W ' a n - .’"

mawuwr.}urwbﬂbnuuh,u.ﬁ&rdrunﬂvﬂﬂununuQ'B

*90UITOg TOIIUIN JO SNJELS ey3 uo jxodsx .n..uonﬁ?uom:m *g=0 *1qel

. e - k 3 .
nnunnn .—uoN .—woN | #oN |

B —

——— e

13
B
-- a,

. ‘N 'A
.
o
.
s
. -

o ofum | o =] o] =] HEH! e

POISIIO SOUSTIS TeISUSD

—_- b e — ——




- 33 -

- -

0°1
T
1
o't
61
Ty
g2

9°%

*9oUITIs UT §98IN0O ITSWq VAU Y3} UT PaXdFIo
SUOTO9E JO sIeqENU Y3 UO gixodex ,sIostAzedng Jo Arewmng °6-D 9TqE€L

o

g7013995 JO

sxequny

glé L olstn eyt

ot $018Lud
Tjot LxysTweud

[ P (2 £3o0107d
ot 801sAUd
2isle AxysTweyo
S £8o107H
inge so18iyd
4 t4 Axysymeyd
T K3oT0Td
SASHNO0D

TIVAS

HNIQIH

IoEv]

azZI1s




. S N S B

e v

=34 -

*Apn3e JO 938IN0D THUOTIVU SNOTIBA }O
SuoT308w SuiIajjo STOOYSS JO Jeqmnu Y3 uo jIodax ,sIostAxedng Q-9 ITQE]

‘“——“__“__—“_—_w_—ﬁ_——_——*——-———4—— _—__—_——_——_—__——_——4——7——W_——_—— m——_—" o

m_mm-nm-mﬂnnn-mm-nmmnmﬂ T —
1

4. ”—H H I

*0Ig*82d

°s°0°s°d

92z1g Aq stooydg




s

—— 2 Ca

esuei8oad 95ueTOS SUTISTX®
Iyay3 ojut Lpnis jJo £98IN07 TeuolIwu Jo safejulszed uyeled
Sutrjexodiodut stooyds uo Joqunu 9y3 uo jxodex ,sxostazedng °IT=-) STARl

. .
L - £
=- —.

I/
Axyetwey) j

mﬂumﬂgmﬂmu

vcunu noonH R

T8 71 C 3







*f
w.
_

it o

Banecabanli g Sl 44

gt

M andhahnl

("3'

PRECEDING PAGE BLANK- NOT, EILMED

JeTnoTIrd Swpproq sIs(dwe] JO sIequmy

‘T~ *TAW




R O

K o B ]

S T e T T e e

B s U

L aid

A A g A e i i

i

| W L9 €I (2 €3 T € 3 €2 €3 7 €3 €2 C cCa gmﬂ“

P =

6 wu | < t] ¢ 2l ¢ it t 1 T 2 tfz) el sirlclelslsc| e] elsl aer] st} o )
sTeieg
sor] el | = ] ¢ A RIRS R 2ielx T 2| = 2]l s] stclo|ls]n]z]s g| vl st| o] U] o &y
o | % 2f A RIEIRIEA R KIS )
Trees
$' ..Mu T | t zlclz| tle]z]ls] 2 oy
' ve | & T T T T ARIEI I tfzlal ofcs|s]s| o )
o
3 L |
' T # T T 1 1 2l 2| tls] 2] ¢ tfjslz)olc]|olol ¢ &y
2t * ] = 1] € SR € = 1 2 2] 2] 2 c]lol tlel o]l sfe] simle]x] ¢ 23
olxwy
Ll 7Y B3 ] ¢ A RIRIRE I gl e{r|zlejc|c] elz]s)sis] s|le]9 tf o
T vje [k Je] kl]x s« Je [ w] @[]z |z v ] oe]et [ar] cx]st [t [w | fet]mfors6 | unw Sl nl~ T e po—
TR souetss ¥T sivel puw acwetasdre o sIvel JuTAUY SI0YIVN] JO SILgENY ares) oY

= P aa aa of o P - o




A A A D B T e e

e ot A A e we

7 v T 'v—vr’————v'—'-“w D

o ey
({3 [}
2y Y : L4 seyImnney
[33 [
® L orI somTos
o xt ey
» S 0w I 3 3 £3e7007
LY 3 iy < LS T
3
AY
2t : { t T ssyelyy
Yo T1Y T Y
L3
et Liwreienioy
»
& 4 f
Or h_ — Seteen
m Ty
« [nnl. ] sowetos wirm
L <
€ I ) L L3y
-4 T i T T
R. 1
{ & [So
§ & T Y mnppan frwyey
T (27
€0 [33 £€6 T 1 1 o=Epey £3e701%
3 3 3 T T E4
§ 2T
< @ A Apomorywy
-
ot | Ninfoulwvlolalvlole lx s A MU NEBEEEEEERaEn g o-qﬁ!-.iuou_.l
] ey To082g £L3yaz3ate
4
-3
t T T Y Y T Y L9 A S T TTY T T
T 1 1 T 1 k < L4 ® 1 Ji S v R Y T 1 'Sl 4 S SITIMWIYINYN
T 1t 1 T L 3 T 1 tl° < ST (v 1217 38 8 B4l ) L) T (% |2 T
___________
T T 182 [4 ] T 11wy
3 y 4. 12 T 41t fZ 12 1V poYIay SoBIPIS
< '3 1 D [ IR K98 B4 ¥ 4% b
L9 1 s+ J< 14 T L8 K3 (3 r=g
1 1 §J1 { Jt [ [ K3 K¢ 9 s JTfe Y ey £Soyo0z
T . | L &S Y L4 LE LY T [ K3 3 3 *+ 1% 12 TIZg: 1%
1 Y Tt RS Tt It I IS e ra L o
T T T L4 L4 T e 1% 1 Tt 1> |3 IR B4 L4 b4 3 oo1elng
< < R 4 h 4 T 1 < k4 < J¢ * ° L3R K4l T < RS k4 P4
2 11 -
3 &4 =3 £Ferezosiny
[4 5§
Y Tl Iiroe - r T—
1 Y11 L3R £1 [ £307009
T L3 S K28 K] xe]
r4 1 4 L] £ -y
t Tt y TIvVIY - so89ToS IRy
L3 T T v J v L9 KW K3
i LY < * 1 1 1 < s 1 < 1
L 1 1 < 1 < L] 1 e J< 9 » 0 s J U [y Ty k4 - L1ieTmey)
TIz® T 12 4 4 T3¢ 1% TSI 1t T Rl v N K3 B 4
T 1 T T Jt it 5 1 < y §¢ 1[5
{ 1 LS B T T Il ¢ 4 [ ¢ F sk Tt [T fymyog
1 F3 X P (38 A 2 T 1 T LY r'A (4 t "gs [
" 4 T ™Y ? T N B Ts Y T
2 2 Jt T 1 2 1 t 1 St<0i> 11! =y £3otorg
Ti1tvit12 3 1 1 I IY c ss ftvic |7 T B¢ <12 12 B
_
> 2 Ttems
< X6 Laowoijey
Tttt §s B¢
< o el o e ey Jor ferBer | 2t STR a1 stfu ot s 2yt g
X Rri € L& 5 S Ll A8 B ] 9t 11! R e B efefofsin s« o atg 2901105 pee
BIEINA] TOONIL YIIH I0INIS JO ANTNINIY DTwapEdY punoainoeg toowas £33e33a7up




Large Schools Medium Schools ¥ Small 8
) week week

P ————

:

P ————————

+
0
.

Ky

25

&P

N RPN HEPRFEFEPRERLDWOOFNUWUKRERFEFUGWUVMKEERERWUVRNDM R

H HE N UMMM REWWRELNEDLDDDE R DR

-
N

Table D=4, Average numbers of minutes per week tauglit in
ERikf' science. The quantities under the column headed

"Teachers" indicate numbers of teachers.

Average time in teaching science in minutes per week
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1 150 2 200 3

8 200 § 1 250 1
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b 300 b 46 1

2 koo 3 500 3
.1 500 3 1000 2

2 600 1 2000 1

3 800 1 3850 1
1 1000 2

b 1500 .3

1 1800 4
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F‘ Table D-6. Teachers' report on yearly average budgot
1 , _ for equipment for high school science.
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SPECIAL TRAINING OF SENIOR HIGH SCHOOL TEACHERS

(Large Schools)

e m et~ B1OLOEY

AREA INSTIIUTES WORKSHOPS NONE
24 5 14
Chemistry 6 3 5
Physics 9 p 1l
Combinations 1l - 2
Totals 50 22
" (Madium Schools)
Biology 2 8
Chemistry
Physics 15 7
Combinations 5 h
Totals 22 16
(Small Schools)
Biology 2 6
Chemistry
Physics 5 5
Combinations 3 2
Totals 10 2 13

Table D=11., Report from teachers indicating the
numbers who have had special training
in science and science teaching.
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INFORMATION CdNCERNING TOPIC EMPHASIS IN SCIENCE
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Human Body
Behavior, Learning
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Genetics, Heredity
Ecology
Reproduction
Modern Biology

States of Matter
Atoms & Molecules
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JIonization
Electrochemistry
Applications
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Math Review
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Graphs E-1.

on various topics in biology, ¢
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Three graphs indicating the relative emphasis placed
chemistry, and physics
respectively in the "Large" high schools.
72 of 100 or 72 % of the chemistry teachers strongly

emphasize "States of Matter" in their chemistry courses.
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Graphs E-2, Three graphs indicating the relative emphasis placed’
on various topics in biology, chemistry, and physics .

A FullToxt Provided by ERIC

respectively in the "Medium" high schools. For example,
o 67 of 100 or 67 % of the chemistry teach~vs strongly
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respectively. For example, in the "Swall" schools,

82 of 100 or 82 ¥ of the chemistry teachers strongly
emphasize "States of Matter' in thel: chemistry courses.
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Three graphs indicating the relative emphaais placed
on varioua topics in biology, chemistry, and physics,
respectively.  These graphs are composites of those
sypaaring on the three previous pages. “

-

STooyos TTWES pue ‘Emypoy ‘e3Ie] J07 #3¥vodmo)

OIdOL X9 SISVBIRE HWATADIHAND

|
1

B

& O O e /3

e X

=

CO OO 2O o D

.

e [

ek v a exiagcalEh G o e

n



